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COMPLETE SPECIFICATION 

Nucleosides and their Preparation 

i We, AtocK & Co. Inc., a corporation duly organised and existing under the 
laws of die State of New Jersey, United States of America, of Rahway, New Jersey, 
United States of America, do hereby declare the invention, for which we pray that 
a patent may be granted to us, and the method by which it is to be performed, to 
5 be particularly des^^ 5 
This invention relates to nucleosides. 

The novel compounds of me present invention have the following structural 
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in which each of R* and R> 3 which may be the same or different, is a hydrogen or 

srtorc'a^fca: alkyl5 ~ 3 c - aikykmino > ^ 

Compounds of the present invention may be used in the preparation of various 
2 -methyl nucleotides, which may be useful in the study of nucleic acid metabolism, 
by their reaction with phosphorus compounds, 

mA .3 yP iw ValUCS ,° f hom * ose specifically mentioned above, are 

methyl, ethyi, propyl, methylammo, dimethylamino, emylamino, diethylamino, propyl- 
amino, dipropylamino, chlorine, bromine, methylthio, methylthio and propylthio 
The ^compounds of the present invention are prepared in general by a two-step 

& C ^?? ? ^ Ste P A > is «*d out by treating a 2,3,5-m- 

0-acyl-2-methyl-i)-nbofuranosyl halide of the following formula • 
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with a diloromercuri-2,6-substituted purine of the formula: 
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in a solvent to form 9^-tti-0*cyl-^^ 
purine intermediates of the formula : 
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in which each of R, and R, is halogen, hydrogen, hydroxy, alkyl, acylammo or 
acyl C,- 5 alkylammo, each of R', R" and R"', which may be the same or different, 
is an acyl group and X is a halogen atom. It is preferred tfiat essential^ stoichicy 
metric amounts of the reactants be used. The reaction is preferably ^carried out in a 
temperature range of from 25°C to 150^^rtiailariy 100*C 
of time sufficient to complete the reaction. This time is usualty from 15 nunutes to 5 
hours; the higher the temperature, the quicker the reaction The selection of the sol- 
vent is not important as long as it is an inert solvent and that it boils in * range of 
about 25°C to 150°C Examples of such solvents are benzene, dibutyl ether, cyclo- 
hexane, toluene and xylene, preferably toluene and xylene. m 

The 2J,5-tri-0-acyl-2-methyl-i)-ribofuranosyl hahdes used as starting materials 
arc claimed in and may be prepared by processes described I and cbimed in the spea- 
fiction of our copending appHcation No. 51812/69 (1,187 825). These processes com- 
prise acylating 2-C-methyl-i)-ribono- r -lactone to form 23^-m-0-acyl-2-Ome*yi- 
D-ribono-v-lartone, which is reduced with a dialkyl borane to produce 2,3 3 5-m-0- 
acyW-C-methyKa^-D-ribofuranose, which is further aerated to form 1,2,3,5- 
teaa-O-acyl-2-C-methyl («,j3)-D-rfoofuranose and converted into the nbofuranosyl 
halide by a halogenation replacement reaction in a suitable solvent. 

Those compounds of the present invention of Formula I , in which each of R*- 
R b - is a hydrogen or halogen atom or a hydroxy, C,-, alkyl, amino, Q- 3 alkylamino 
or di(C_5 aflcyi)amino radical, are prepared by basic solvohysis of the *te™ediate 
9<2,3^-tri-0-acyl-2-memyl-D-ribofuranosyl)-2>substi punnes (Formula IV ). 

This reaction is illustrated as follows: 




where in Formula IV' each of R c and R,- is a hydrogen or halogen atom or a 
hydroxy, alkyl, acylamino or acyKQ., alkyl)amino radical and in Forohl 
each of R*- and R*- is a hydrogen or halogen atom or a C- 3 alkyl, hydroxy, amino or 
Cj-o alkylammo radical 
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The soivolysis reaction is carried out in the presence of a basic catalyst in an 
appropriate solvent, preferably in a temperature range of from 5°C to 150°C, par- 
ticularly 65°C to 90°C, in a reaction time of from 15 minutes to 5 hours. The length 
of reaction timers dependent upon the temperature, the catalyst and solvent used. 
Examples of basic catalysts are alkali metal and alkaline-earth metal inorganic bases 
and their corresponding alkoxides, solutions of ammonia, amines and substituted 
amines. Suitable solvents are alcohols, preferably methanol. 

In another aspect of the present invention, those compounds of Formula I" in 
which one or both of R*- and R b » is an amino, alkylamino or di(Q^ alkyl)amino 
radical, are prepared by an aminolysis reaction of those intermediate 9-(23 s 5-xri-0- 
acyl-^memyl-I)-^ purines in which the 2 and/or 6 purine 

position is substituted with a halogen, designated IV". 

The reaction is illustrated as follows; 
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where at least one of V and R d - is a halogen atom, R in the aminolysis reagents is 
or dCG^a%lSuio ** h Fonnula fa mhso> Q " 5 a^ 1 *™ 

"action is carried out in the presence of ammonia, a C. c alkyl- 
SSISL*.^"* ?&? ine ' at a temperature from 25°C to 150°C and 

preferably 85°C to 100°C m a reaction time of from 15 minutes to 5 hours. Examples 

and a d^pyla^e C> dimethykmine > e % lamin ^ diethylamine, propylamine 

In another aspect of the present invention the compounds of Formula I"' in 
which one or both of R o7 and R b ~ is or are mercapto or C,_, alkylthio are prepared 
2 i Te ^°^ P referred reagents being thiourea and thiolates of 

formula MSR, where R is alkyl and M is an equivalent of a metal, preferably an 

%^v&ssr and **- in FormuIa IV "' is a ^^53 
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When the raercaptolysis reactant is thiourea the acyl blocking groups R\ R" 
and R are not removed and the resulting intermediate must be subjected to base 
soivolysis in order to obtain the compounds of the present invention, Compound V" 
35 «i, Jt n^F^K^ rea ? 0n J s carried °« i» the presence of thiourea or a metal 33 
if £SSW' P referabl J' at a temperature of from 25°C to 150°Q particu- 

larly 65°C to 90°C. m a rcacaon time of from about 15 minutes to about 5 hours 
Preferred are the alkali metal and alkaline-earth metal salts of alkyltbiols, e* sodian 
SSSSS^ZS!S^ SOdiUm Potassium^ethane- 
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Representative of the novel compounds of the present invention are 

9-(2-methyl-D-ribofuranosyI)-2-methyIpurine 

9<2-methyl-I)-ribofuranosyl)-6-nieihylpurine 

9-(2-methyI-i)-ribofuranosyI)-2,6^methylpurine 
5 9-(2-methyl-D-ribofuranosyl)-2-ethyIpurine 

9-(2-methyl-I)-ribofuianosyl>6-ethylpurine 

9-(2-me±yl-D<ibofuranosyl)-2 5 6^iethylpurine 

9-(2-me±yl-D-ribofuranosyl)-2-pTopylpurine 

9-(2-methyl-D-ribofuranosyl)-6-propylpiirine 
10 9-(2-methyl-D-nlK)furanosyl)-2,6-dipropyIpunne 

9-(2-methyl-i)-ribofuranosyl)-2-«aininopurine 

9-(2-methyl-JD-ribofuranosyl)-6-aminopurine 

9-(2-methyl-l)-ribofuranosyl)-2 3 6Kliaminopiirine < 

9-(2-mediyl-i)<ibofuranosyl)-2-nicthyIaminopurine 
15 9-(2-methyl-i)-Kbofuranosy1>6-methy!aminopunne 

9-(2-methyl-JD<ibofiranosy^ 

9-(2-methyl-I>-ribofuranosyl>2^thyIaminopurine 

9-(2-methyl-D-ribofuranosyl>6-ethylaminopurine 

9-(2-methyl-I)<ibofijranosyl)-2,6^iethylaminopurinc 
20 9-f2-methyI-2)-ribofwanosyl)-2-hydroxypurine 

9-(2-methyl-P<ibofuranosyl)-6-hyo^oxypurinc 

9-(2-methyl-D-ribofuranosyl)-2,6-dihydroxypurine _ 

9<2-methyl-Z)<ibofuranosyl)-2-methyl-6^anunopurine 

9-(2-methyl-i)-ribofuraix>syl^ 
25 9-(2-methyl-JD-nTKrfuranosyl)-2-merfiy!ammo-6^m 

9-(2-methyl-D-ribofuranosvl)-2-ammo-6-meth>'laminopurine 

9<2-methyl-i)-rftofuTanc)s>4)-2-methyi-6-hydroxypurine 

9-(2-methyl-D-ribofuranosyI)-2-hydro\T-6-methy]purine 

9-(2-methyl-D-ribofuranosyI)-2-amino^-hydroxypurine 
30 9-(2-mcthyl-i)-riboftn*anosyI)-2-hydroxy-6-aminopunne 

9-(2-memyl-I)-nTwfuranosyl)-2-m^ 

9-(2-methyl-D-ritotaanosy^ 

9-(2-methyl-D-nT)otoanosyl)-2-dimethylaminopurm 

9-(2-methyl-i)-nl5ofuranosvl)-6-dimethyIaminopurine 
35 9-(2-memyl-I)-ribofuranosyI)-2^ 

9-(2-methyl-D-ribofuranosyl)-2-mercaptopurine 

9-(2-niethyl-jD-nTx)furanosyl>6-mcrcaptopurine 

9-(2-methyl-i)-rftofiiranosy])-2,6^imercaptopurine 

9-(2-m^yl-D-ribofuranosyl)-2-methyI-6^mercaptopurk^ 
40 9-(2-methyl-Z)-ribof uranosvl)-6-methyI-6-merca ptopurine 

9-(2-methyl-D<ibofuranos}i)-2-me^^ 

9<2-methyl-I)-ribofuranosyI)-2,6-dichIoropurine 

9-(2-methyI-i)-nTK)furanosyl)-2-chIoropurine 

9-(2-methyI-I)-ribofuTanosyl)-2-broniopurine 
45 9-(2-methyI-i)-ribofuranosyl)-6-broniopurine 

9-(2-methyl-D-ribofuranosyi)-6-chIoropurine # 

9-(2-methyl-D-ribofuranosyl)-2,6-dibromopurine 

Compounds of the present invention have a variety of valuable uses and have 
been found capable of inhibiting ribonucleic acid (RNA) synthesis, for example, acid 

50 insoluble RNA synthesis, in Ehrlich ascites cells and KB cells. In invitro tests, the 
growth of KB cells has been shown to be markedly suppressed by compounds of the 
present invention as is the incorporation of hypoxanthine into acid insoluble RNA. 
Compounds of the present invention are therefore useful as antimetabolites, as cell 
growth inhibitors and for the study of metabolism systems and have also been shown to 

55 possess favourable ototoxicity characteristics considered with their cell growth depres- 
sion. 

Compounds of the present invention may also be converted to nucleotides by 
treatment with phosphoric acid derivatives in accordance with known techniques. As 
such, they are useful in a formulation of media for selective cultunng of animal tissue 
60 cells. These nucleotides may also be useful in the study of nucleic acid metabolism. 

The following examples illustrate the compounds of the present invention. 
Examples 1—7 are concerned with the preparation of intermediate compounds. 
Examples 1 and 1A being examples of the invention claimed in the specification of 
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our copending application No. 51812/69 (1,187,825). In the Examples all pans are 
by weight and the word 'Dowex* is a trade mark 

Example 1 

Preparation of 2,3^-Tri-0-beii2»yl-2-memyl-I)-ribofuranos^ chloride 
Tins example shows the synthesis of a novel starting material used in the prepara- 5 
lion of the compound of the present invention. 

A solution of 5 g. (30.8 millimoles) of 2-C-memyl-D.ribono- 7 -lactone in 100 ml. 
of dry pyridine is cooled to about 5°C. and treated with 17 ml of benzoyl chloride 
^e mixture is heated to 65— 70°C. for 4 hours and kept at room temperature for 
16 hours. The reaction mixture is stirred with 2 ml of water for 25 minutes to de- in 
compose unreacted benzoyl chloride, and the pyridine is removed at reduced pres- 
sure. The thick residue is dissolved in 100 ml. of chloroform and the chloroform solu- 
tionis washed with three 50-ml. portions of 10 percent hydrochloric acid, two 50-ml 
portions of 10 percent sodium bicarbonate and two 50-ml. portions of water The 
dried chloroform # solution is concentrated and the residue is dissolved in ether. The 15 
ethereal solution is concentrated to 250 ml. and after being cooled to 5°C for several 
J?f^es8.8 g. (60%) of 23,5-tri.abenzoyl-2-C-methyl-Z).ribo-y-lactone, m.p. 

A solution of 7 g. (14.7 ramole) of 23^-tri-abenzoyl-2-C.methyl-I)-ribono- 
7-lactone in 30 ml. of dry tetrahydrofuran is cooled, under nitrogen, and treated with 20 
58.8 ml. of 1 M disecondaryisoamylborane. The reaction solution is kept at room tem- 
perature for 16 hours. After the careful addition of 6 ml. of water, the mixture is re- 
fluxed for 0.5 hour. The mixture is cooled to about 5°C, and 11.5 ml. of 30% hydro- 
gen peroxide is added while the pH is maintained between 7 and 8 through the addi- 
tion of about 7 ml. of 3N sodium hydroxide. The raixture is extracted with six 50- 25 
ml. portions of chloroform and the extracts are washed with several portions of water 
The remaining peroxides are removed by washing the chloroform solution with 30% 
ferrous sulfate. Concentration of the chloroform layer gives 7.8 g. of crude product 
as a syrup. The product is purified by chromatography on 200 g. of silica rel in a 
mixture of benzene and ethyl acetate (4: 1). From the column, fractions are obtained 
which contain 25 g. (37%) of 23^-tri-0-benzoyl-2-C-methyl-(a and fiVH-ribo- 
ruranose. 

A solution of 42 g. (8.8 millimoles) of 2^ > 5-tri-0-benzoyl-2-C-methyl-(^)-D- 
nbofuranose (containing; a small amount of 3,5-di-0-beiizoy)-2-C-methyl-(^>-I>- 
nTwfuranose) in 80 ml. of dry pyridine is cooled and treated with 8.0 ml. (68 miili- 
moles) of! benzoyl chloride. The mixture is heated at 90°C. for 4 hours and cooled to 
about 5°C. A small amount of water is added and the mixture is stirred for 0 5 hour 
to decompose excess of benzoyl chloride. The reaction mixture is concentrated and 
the residue dissolved in chloroform. The chloroform solution is washed with three 
50-ml. portions of 10% hydrochloric acid, three 50-ml. portions of saturated sodium 40 
bicarbonate and three 50-ml. portions of water. The dried chloroform layer is con- 
centrated to 5.1 g. of an oil Addition of 50 ml. of ether gives 2.16 g. (42%) of 123 5- 
tetra-O-benzoyl-^^ m.p. 155— 156°C. Concentration oi 

^filtrate gives 2.9 g. (57%) of essentially pure lA3^-tetca-0-benzoyl-2.C-methyl- 
a-D-nbofuranose as an oil. 45 

To 100 mL of a saturated solution of hydrogen chloride in ether is added 2 ml 
of acetyl chloride and 1.5 g. (2.6 nnllimoles) of l,2,3,5-tetra-0-benzoyl-2-C-methyl- 
^-nbofuranose The solution is kept at room temperature for 2 hours and the ether 
is removed at reduced pressure. Five 25-ml. portions of dry toluene are successively 
removed at reduced pressure from the residue. The residue is dissolved in dry ether 50 
and quickly washed with cold saturated sodium bicarbonate and. finally with cold 
water After being dried the ethereal solution is concentrated and a residue of 23 J- 
Tri^benzoyl-2-C-methyl-j3-Z)-ribofuranosyl chloride is obtained. 

Example 1A 

Preparation of 2 3 3 3 5-Tri-0-benzoyl-2-methyl-D-ribofuranosyl Bromide 55 
A solution of 1.5 g. (2.6 millimoles) of lA3^-tetra-0-benzoyl-2^C-methyl-a-D- 
nboruranose as prepared in Example 1 in 7.5 ml. of acetic acid is treated with 0.25 
ml. of acetyl bromide and 7.5 ml. of a 32% (w/w) solution of hydrogen bromide in 
acetic acid. The mixture is kept at 25°C. for 24 hours. The mixture is concentrated 
and a portion cf dry toluene is distilled, at reduced pressure, from the residue to 60 
remove excess hydrogen bromide and acetic acid. The residue is dissolved in dry 
ether and quickly washed with cold saturated sodium bicarbonate and finally with 
cold water After being dried the ethereal solution is concentrated and a residue of 
2>3^-m-0-ben2oyl-2-amemyl-^-I)-riboruranosyl bromide is obtained. 
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Example 2 

Preparation of ^^^-tri-O-benzoyi-^mnhyl-D-riTMfuranosylJ^cetamdo-e- 

hydroxypurine , . 

Abont 25 m] of xylene is distilled from a suspension of 5.95 grains (0.014 mole; 
of d£S£? ^aiido-e-h^Turine in 175 ml of 
last traces of water. The suspension is cooled to 25°C. and V^m^oam j 
methyl-^ribofuranosyl chloride prepared from 8.1 grams (0.014 
Xo-benzos-l^mcmyl-D-ribofuranose in 25 mh of dry xykne . is mix- 
ture is stirred and heated at a temperature of from about 50°C. to about 100 C.lhe 
Xd dianges from a granular form to flocculent. After being refluxed for one hour, 10 
S hofSre iT filtered, which removes the undissolved solids. Leaching the »hds 
•U three 50S1I portions of boiling chloroform removes additional soluble product 
StoE SS dtoJn-rl derivatives "Jtagfty^^ 
filrrare is diluted with two vo times of petroleum ether and the solid which separates 
StoMKli solution Stained above. The chloroform so ution p fa. 15 
m S 1«> ml. is washed with two 75 ml portions of 30% P™^ "Jg 
solution and wo 75-ml. portions of water. The dry chloroform layer is concentrated 

tamed. 

Example 3 ^ 
Preparation of 9-(23,5-m-0-beni»yl-2-memyl-Z)-ribofuranosyl)-6-N- 

methylbenzamidopunne .„ 
About 150 ml. of xvlene is distilled from a suspension of 9 - 5 ,^ 
moles) of diloromercuri 6-N-memylbenzamidopurine in 500 ml. of xylene. The mix- 
25 rare fa cS and a solution of 23^-tri-0-ben 2 oyI-2-memyl-I)-i*ofu ra no^ 25 
cMoride (fronts grams [14.1 millimoles] of ^.S-tetra-O-benxoyW-n^thyl-D- 
riDofuranosc) in 50 ml. of dry xylene is added. The reaction mixture is stirred and 
refluxed to 3 minu«s. The Lt mixture is filtered and 3 grams of untied sun- 
fafcWoromercuri purine is recovered. The filtrate is concentrated to dryness and the 
30 refidualoU in 300 mL of chloroform is washed with two 80-ml. portions of 30% 30 
M P^asrfum odide^lution and two 80-ml. portions of water The residual^ oil obtamed 
after removal of the chloroform is chromatographed on a short column of 140 grams 
of acid-washed alumina in 9 to 1 benzene-chloroform Fractions are combined I and 
coventrated giving 9-(2,3^tri-0-benzoyl-2-meAyl-D-nbofumnos>l>6-N-methyl- ^ 
35 benxamidopurine. 
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Example 4 
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Preparation of 9-(23,5-tri-0-benxoyl-2-m^ 

About 100 ml. of xylene is distilled from a suspension of 6.55 grams (16.8 milli- 
moles) of chloromercuri-6<hloropurine in 460 ml. of xylene in order to remove the 
Slices of utter. A solution of 9.05 grams (16.8 millimoles) of 2A*«^"»& 
2-methyl-D-ribofuianosyl bromide in 40 ml. of dry xylene is added to the sorred 
pension at 25°C. The mixture is refluxed for 2 hours. The hot mixture is , ffltered 
tVremove insoluble material. The filtrate is concentrated to 150 ml. and dJuted w J 
300 ml. of petroleum ether. The mixture is kept at 5°C for one hour and fih^ 
The solid is washed with three 20-ml. portions of petroleum edier and dried The 
crude product is dissolved in 300 ml. of hot chloroform and washed with two SO-mL 
portions of 30% potassium iodide solution and two 80-ml ^ons of water^ ^The 
dried (MgSO.) chloroform layer is concentrated, and 9-(2 .V.-tn^^enz^l-2 l-m«hyl- 
D-ribofumnosyl)-6-chloropurine is obtained. The product is purified by chromato- 
graphy on a short alumina column in chloroform. 50 

Example 5 

Preparation of 9-(23^-m^O-rjenzoyl-2-methyl-D-ribofuranosyI>-2,6- 
dibenzamidopurine 

About 100 ml. of xylene is distilled from suspension of 5.01 grams (8.43 milli- 
moles) of diloromercuri, 2,6-dibenzamido purine in 370 mL of xylene to remove last 55 
traces of water. The suspension is cooled to room temperature in a solution of 4.55 
grams (8.43 millimoles) of 23^-tri-0-benzt)yl-2 : methyl.D-nboftono^ bromide in 
37 ml of dry xylene is added while the suspension is being stirred. The mixture is 
refluxed for 2 hours and filtered hot whidi removes insoluble material" The filtrate is 
60 dfluted with 400 ml. of petroleum ether and cooled in an ice bath. The solid is re- 60 
moved and dried. The product is obtained as a complex with mercuric halide. The 
£rtuct is dissolved in 100 ml. of chloroform and washed with two 40-ml. portions 
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5& 2& pi 5f" u y n lodlde . st>,utlon and 40 - ml - P 0 "™* of water. The dried 
(MgSO,) chloroform solution is concentrated at reduced pressure to give 9-(23 S- 

to-O-benayl^cdiyl-D-ribofui^osy^-dibeffi^d^urine. 

Example 6 

5 Preparation of 9-(23,5<ri-04>enzoyl-2-methyl-D^^ 5 

n SM S C f Wn r f ?" 7 K™' I 10 mmimo les) of chloromercuri 6-meftyipurine 
[Davon and Lowy J. Am. Cbem. hoc. 73 1650 (1951)] in 200 ml. of xylene is dried 
By distilhng about 50 ml. of xylene. The cooled suspension is treated with 4.94 nams 
(10 mUlunoles) of 2^tri-0-benzoyl-2-m e thyl-I)-& a nosyl chlorwfdissolvdk 
iu iv ml. of dry xylene. The : mixture is stirred and refluxed for 2 hours and it is filtered 10 
to remove insoluble material The filtrate is diluted with 4 volumes of petroleum ether 
and after being cooled for about 2 hours in an ice bath, the mixture is filtered The 
solid is dissolved in 200 ml. of chloroform and washed with two 30-ml. portions of 
w Sr?? ue0 ? s P otassium 10dide solution. The chlorofonn layer is dried (anhydrous 
rftofumiS^SSine. 1 **** ° f mB * m ^-tei-O-tenzoyl^-methyl- 15 

Example 7 

Preparation of 9^3^-tri-0-benzoyl-2-mediyl-D.ribofuranosyl)-6- 
benzamidopurine 

A suspension of 2 82 grams (5.95 millimoles) of finely ground chloromercuri 6- 20 
bemamidopunne in 200 ml of xylene is dried by distilling 100 ml of xylene The 
mixture is cpofci and a solution of 23^-tri-0.benzoyl-2-methyl-D-ribofuranosyl 
chlonde {made from 3.45 grams (5.95 millimoles) of l^-tetra-O^zoyl-2-methyl 
y* 0 ?*- oi . *y is ^ed. The mixture is stirred and reflmred 

hi 2*2 • h0t T* 0 ? 13 filtered Md ^ solid fa ^shed with 25 ml. of 25 
hot xylene. The filtrate and washings are diluted with 400 ml. of petroleum ether, and 
after being kept at 5°C. for 20 hours, the mixture is filtered. The solid is dissolved hi 
3W ml. of chloroform and the solution is washed with two 20-mi portions of 30% 
potassium iodide solution and two 20-mL portions of water. Concentration of the 
dried chloroform layer gives amorphous product which is chromatographed on 70 30 
grams of alumina m ethyl aoetate-chlorofonn (1 : 4). Fractions showing only one zone 
(K r 0.65) after thui layer diromatography on alumina in ethyl acetate-chlorofoim 
Litiii^^w med ^ cracentration of the solvent gives 9-(2 ) 3,5-txi-0-benzoyl-2- 
ntethyl-D-nbofuranosyl)-6-ben2amidopurine as an amorphous solid! 

35 Example 8 35 

Preparation lof 9<^Methyl-I>-ri^fmanosyl>6^imethylaminopurine 
JhJtt^SSS^ L0 (L57 ^ole) «f W^-tri-O-benzoyl^-methyl-D- 
«;nl^ y ^" cM0 ^ Vr T, as fa &:am P le ^ » 25 ml. of methanol con- 

40 ™. g w e ^ ms of dnnethylamme is heated for 10 hours in a sealed tube at 100°C 
40 The solution is concentrated at reduced pressure and the residue is dissolved in 25 40 
£ J*???' T** mtEt ^non is washed with five 8-ml. portions of benzene and 
Aen treated with 2 grams of Dome II-X8 which is a strongly basic amon-exchaS 
rean having a styrene divmyl benzene .polymer matrix ana'conaimng quaternary 
ammonium groups. It has an average particle size in the range of 50—100 mesh. It 
F^tfrl by ^ e S°r Ch^l Co- of Midland, Michgn (see Page 15?"7m 45 
3* *T*« d ? ! * & f"> ™™y> N -J- Tne "sinis filtered and washed 
™ e t " PO^ons of water. The filtrate is concentrated to dryness and 9-(2- 
memyl-I>-nbofuranosyl)-6^emylaminopurine is obtained. k 

Example 9 

50 A . Preparation of 9-<2-methyl-D-ribofmanosyl)-2,6-diaminopurine 50 

HhJL^^ % fJ? (137 mfflim oles) of 9-(233-tri.O-benzoyI-2-meth y l-D- 
n^ijrano^l>2 ) 6-dihenzamidopurme as prepared in Example 5 in 12 ml of drv 

SSIm ^f 6 * 1 * lth a - soI T n ?, 97 of (« millimoles) of sodium in 12 ml. 
« T L e mmwe 1$ J^ W ^ for 3 noun and the resultem solution is concen- 

^ " reduced pressure. The residue is dissolved in 24 ml. of water and the pH is 55 

f° Ut 6J - ^Tf™ SOlution is OBncBd with fiTC 10-nd portions of 
chlorofonn to remove methyl benzoate and concentrated at reduced pressure to a 
resume containing 9-(2-memyl-D<ibofuranosyl)-2,6-diaminopurine 
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Example 10 

Preparation of 9<2-methyl-D-nT3ofuranosyl)-purine-6-lhiol 60 
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~ A suspension of 1.25 grains (1.96 miUimoIes) of W**^ 
JD-ribofuranosyM-chloropurine, prepared as in Example 4, and 307 mg. (4.0 mOta- 
moles) of thiourea in 3 mL of ethanol is refluxed for 40 mmutcs. After 5 minutes a 
clear colorless solution is obtained which becomes yellow in 15 minutes aM shortly 
thereafter colorless crystals of 9-(2,3,5-tri-0-beii2oyl-2.methyl-D.ribonjranosyl> 5 
Durine-6-thiol crystallize out of solution. . n 

P A suspension of 400 mg. (0.64 millimoles) of 9<2,3^m-0.benzoyl-2-methvi ; D- 
ribofuraiio^purine-6-thiol in 3.5 ml. of dry methanol is rated with a solution 
made from 195 mg. of sodium and 3.5 ml. of dry methanol is added. Complc te ; solu- 
tion occurs immediately. The solution is refluxed for three hours. The solution is 10 
concentrated by distillation at reduced pressure and the residue ,s disced m 6 mh 
of water and the pH of the solution is adjusted to 9 with acetic acid ! and .the aqueous 
mixture is extracted with four 1.5-ml. portions of methylene ch lorid J-. T ^. a ^ 0 ^ 
laver is concentrated by distillation to a volume of 4 ml. and the pH is adjusted to 
4 "with acetic acid. The concentration of the solution gives a residue containing 9-(Z- o 
methyl-D-nbofuranosyl)-purine-6-thiol. 

Example 11 

Preparation of 9-(2-methyl-/>-ribofuranosyl>6-methylammopiinne 
A mixture of 1 gram (1.6 millimoles) of 9-(2,3,5-tri-0-ben2oyl-2-methyl-^ 

20 ribofuranos>1>6<hloropurine and 8 grams of methylamine in 25 grams of dry meth- 20 
anol is heated for 10 hours at 100°C. in a sealed tube. The^ solution is concentrated to 
dryness at reduced pressure and the residue is dissolved in 25 ml. of water rne 
aqueous solution is washed with two 5-ml. portions of benzene. The aqueous layer is 
stirred for 2.5 hours with 3.5 grams of moist Dowex II-X8 (see Example 8), during 

25 which time the pH of the solution rises from 7 to 9. The resin is removed and 29 
washed with three 15-mI. portions of water. The filtrate and washings are concentra- 
ted to a residue containing 9<2-memyl-D»ribofuranosyr)-6-methylaminopurme. 

Example 12 

Preparation, of 9-(2-methyI-D-ribofuranosyl) purine - ^ 

30 A solution of 1 gram (1.6 millimoles) of 9-(2 3 3^-tri-0-benzoyI : 2 : methyl-D-ribo- 30 

furanosyl)-6-chloropurine in 17 ml. of dioxane with 80 mg. (2.0 milhmoles) of mag- 
nesium oxide and 0.5 grams of 5% palladium on charcoal catalyst is shaken for 98 
hours in an atmosphere of hydrogen at 25°C The mixture is filtered I and concentra- 
ted by distillation at reduced pressure to a residue containing 9-(2,3 3 5-tri-0-benzoyJ- 
35 2-methyl-D-ribofuranosvl)purine. - 

A solution of 400 mg. (0.69 millimoles) 9-(23^-m-OWoy!-2-me^yl£-nbo- 
furanosyl)purine in 8 ml. of dry methanol is treated with a solution made from 23 
mg (1 mg. atom) of sodium and 8 ml. of dry methanol. The pale yellow solution is 
refluxed for 3 hours and concentrated to dryness at reduced pressure. The residue is 
40 dissolved in 15 ml. of water and the pH is adjusted to 6.5 with acetic acid The 40 
solution is extracted with four 5-ml. portions of chloroform and the aqueous phase is 
concentrated to dryness at reduced pressure to a residue containing 9-(2-methyi-x;- 

n ^^s^Mn^ioTof 800 mg. (U millimoles) of 9-(2 3 3 5 5-tri-0-ben2oyl-2-methyl-D- 
45 ribofuranosylV2'acetamido-6-hydroxypurine in 8 ml of dry methanol is treated with 45 
a solution made from 105 mg. (4.5 mg. atom) of sodium and 8 ml. of dry methanol 
and the mixture is refluxed for two hours. The mixture is concentrated to dryness. 
The residue is dissolved in 35 ml. of water and the pH is adjusted to 7 by the addi- 
tion of acetic acid. The clear solution is washed with three 8-ml. portions of chloro- 
50 form and the aqueous layer is concentrated to a residue of 9-(2-methyl-D-nbo- 50 
furanosyl)guaninc. 

Example 13 

Preparation of 9-(2-methvl-D-ribofuranosyl)-6-chloropurine 
A solution of 479 mg. (0.98 millimole) of 9<2 5 3,5-tri-0-benzoyl-2-methyl-I). 
55 ribofuranosyl)-6-ch!oropurine, prepared as in Example 4, in 20 ml. of cold methanol 55 
containing 2 grams of anhydrous ammonia is kept at 5°C. for 20 hours. The solution 
is concentrated at reduced pressure and at a temperature of less than 20°C. The 
residue is recrystallized from methanol to give 9-(2-methyI-D-nbofuranosyl)-6-chloro- 

M pUXme ' Example 14 60 

Preparation of 9-(2-methyI-J5-ribofuranosyl)-6-memyIaminopurine 
About 150 ml. of xvlene is distilled from a suspension of 9.5 grams (19.5 milh- 
moles) of chloxomercuri-6-(N-methylbenzainido) purine in 500 ml. of xylene. The 
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mixture is coofed and a solution of 23,5-tri-O-benzo^ 
cWoiide [from B2 grams (14.1 miUimole) of lAB^-tetra-O-benzoyl-^methyl-jg-D- 
nbofuranose] in 50 ml. of dry xylene is added. The reaction mixture is stirred and re- 
fluxed for 30 minutes. The hot mixture is filtered and 3 grams of unreacted starting 
cMoromercun purine is recovered. The filtrate is concentrated to dryness and the 5 
residual oil in 300 ml. of chloroform is washed with two 100-ml. portions of 30% 
potassium iodide and two 100-ml. portions of water. The residual oil obtained after 
removal of the chloroform is chromatographed on a short column of 140 grams of 
acid-washed alumina in benzene-chloroform (1:9). Fractions containing only product 
are co mbmed and concentrated giving 9-(2 5 3 5 5-tri-0-beii2oyl-2-methyl-i).ribofurano- 10 
syl>6-(N-methy!ben2aimdo)purineasagiass. 

A suspension of 3.9 grams (5.45 millimoles) of 9-(2,3,5-tri-0-benxoyl-2-methyl- 
^ : nbofuranosyl)-6-(N-memyIber^mido)purine in 40 ml. of dry methanol is treated 
with a soluoon made from 175 mg. (7.6 mg. atom) of sodium in 40 ml. of dry meth- 
anol and the solution is refluxed for 3.5 hours. The methanol is removed and the 
solution of the residue in 76 ml. of water is neutralized (pH 7.0) with acetic acid and 
washed with three 10-ml. portions of chloroform. The aqueous layer is concentrated 
by distillation to a residue of 9-(2-memyl-D-ribofu^^ 


Example 15 
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20 k , Preparation of 9<2-memyl-D-ribofuranosyI)-6^thylaminopurine 20 

A solution of 2.0 grams (3.2 millimoles) of 9<234-tri-0-ben2oyl-2-methyl-D- 
ntofuranosyl)-6-chloropunne prepared as in Example 4, in 30 ml. of ethanal con- 
taining 12 ml. of ethyl amine is heated in a sealed tube at 100°C. for 10 hours. After 
removing the solvent, the residue is dissolved in 60 ml. of water and extracted with 

25 three 15-ml portions of ether. The aqueous layer (pH 6.5) is stirred for 1 hour with 25 
2.5 grams of Domex II-X8 (sec Example 8). The resin is removed and washed with 
four lq-ml. portions of water. The combined filtrate and washings arc concentrated 
to a residue of 9-(2-methyl-I)-ril3ofuranosyl)-6^^1minopurine. 

Example 16 

30 t Preparation of 9-(2-memyl-D-nT)otonosyl>6-methylmiomirine 30 

A boiling mixture of 605 mg. (1.9 millimoles) of 9-(2-methyl-D-riboruranosylV 
6-chloropunne, prepared as in Example 14, in 30 ml. of anhydrous methanol is treated 
with a sohrtion prepared by saturating 20 ml. of 0.1 N sodium methoxide in methanol 
with methyl mercaptan After being refluxed for about 30 minutes me solution is 

35 cookd and concentrated to dryness. The residue is dissolved in hot water and on 35 
cooling, 9-(2-methyl-I)-nT>ofu^ separates. 

Example 17 

m Preparation of 9-(2-methyl-D-nTDofuranosyl)-6-memylpurine 
•u c A of i 5 ? 0 mg> (°' 98 miuim ole) of 9^(2,M-tri-0-ben2oyl-2-methyl-D- 

40 nbofuranosyl)-6-methylpurme, prepared as in Example 6, and 50 ml. of dry methanol 40 
is treated with a solution prepared from 23 mg. (1 mg. atom) of sodium and 10 ml 
of dry methanol. The mixture is refluxed for 4 hours and concentrated to dryness The 
residue is dissolved in 30 ml. of water and neutralized (pH 7) with acetic acid When 
the aqueous layer is concentrated to a small volume and cooled, 9-(2-memyI-i)-ribo- 
45 furanosyl>6-methylpurine precipitates. ' 45 

Example 18 
Preparation of 2 / -methyladenosine 
A mixture of 1.48 grams (2.08 millimoles) of 9-(2 3 3,5-tri-0.ben2oyl-2-methyl-S- 
U-nbofwMosyl)-S-beazamidopurinc prepared as in Example 7 and 15 ml of dry 
50 methanol is treated with a solution of sodium methoxide prepared from 70 me (3 50 
miUimoles) of sodium and 5 ml. of methanoL After the mixture has been refluxed for 
45 minutes, it is concentrated and the residue is dissolved in 50 ml of water The 
pH is adjusted to 6.8 with a few drops of acetic acid. The solution is extracted with 
three 20-ml. portions of ether and the aqueous layer is filtered and concentrated to 

55 Ifcfis 2 ^4Sd n 2o^"^ 7 ^ 0fraTOtCT ' gi ^ 55 


WHAT WE CLAIM IS: — 
1. Compounds of the formula: 
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in which each of R* and R* which are the same as or different from^oM anoAer, is 
a hydrogen or halogen atom or a hydroxy, alkyl, amino, C,-, alkylamino, di(Q- 3 
alkyl)amino, mercapto or Q- 5 alkylthio radical. 

2. 2'-MethyIadenosine. 

3 9-(2-MethyI-D-riT)oruranosyI)guariine: 

4l9-(2-MeLhyl-D-riboruranosyl)-purinc-6-thk)l. 

5 The process that comprises, in a first step, treating a compound of the formula . 


10 in which R', R" and R"' are the same or different acyi groups and X is a halogen 
atom with a compound having the formula : 


10 


15 


in which each of R, and Rd, which are the same as or different from one another, 
is a halogen or hydrogen atom or a hydroxy, C 4 -» alkyl, acybmino or acyKQ-, alkyl)- 
amino radical, in a solvent to form a compound of the formula : 


15 
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and, in a second step, subjecting the latter to basic solvolysis to produce a compound 
as claimed in claim 1 in which each of Ra and R h is a halogen or hydrogen atom or 
a hydroxy, Q. c alkyl, amino or C^ 5 alkylamino radical; or, but only when Ro and/or 
R* in Compound IV is halogen, to aminolysis with ammonia, a C^ alkylamine or a 
5 di(Ci- 5 alkyl)amine to produce a compound as claimed in claim 1 in which R* and/or 5 
R b is amino, C,_ 6 alfylamino or di(Q_ 3 altyljamino; or, but only when Ro and/or 
Rd in Compound IV is halogen, to mercaptolysis to produce a compound as claimed 
in claim 1 in which Ra and/or R b is mercapto or alkylthio, the mercaptolysis 
being followed by basic solvolysis when the mercaptolysing agent is thiourea. 
10 6. A process according to claim 5, in which the first step is carried out at a 10 

temperature of 25°C to 150°C for a period of time from 15 minutes to 5 hours; the 
basic solvolysis is carried out at a temperature of from 5°C to 150°C for a period 
of time from 15 minutes to 5 hours; tie aminolysis is carried out at a temperature 
of from 25°C to 150°C for a period of time from 15 minutes to 5 hours; and the 
mercaptolysis is carried out at a temperature of from 65°C to 90°C for a period 15 
of time from 15 minutes to 5 hours. 

7. A process according to claim 5 or 6, in which the second step is solvolysis 
and the solvolysing agent is an alkali metal or alkaline-earth metal hydroxide or 
alkoxide, ammonia or an amine in a Q-4 alcohol. 

8. A process according to claim 5 or 6, in which the second step is mercaptolysis 20 
and the mercaptolysing agent is thiourea or a salt of a Cj-b alkylthiol. 

9. A process according to daim 8, in which the salt is an alkali metal or alkaline- 
earth metal salt of a C lH $ alkyl mercaptan. 

10. The process that comprises treating 2,3^-tri-0-ben2oyl-2-methyl-D-ribc- 

25 furanosyl chloride with cbloromeruiri (6-benzamidopurine in the presence of xylene 25 
at reflux for 80 minutes and then held at 5°C for 20 hours to produce 9-(23^-tri-0- 
ben2»yl-2'-methyl-D-rib(rfuranosyl)-6-benzamidopuriiie, refluxing said 9-(2^3-tri-0- 
benzoyl-2-memyl-2)-nTx>furanosyl)-6-benzamicbpurine with sodium methoxide for 45 
minutes in methanol thereby forming 2'-memyIadenosine. 

11. A process that produces a compound as claimed In claim 1, substantially 30 
as hereinbefore described in any one of Examples 8 — 18. 

12. A compound as claimed in claim 1 when prepared by a process according to 
any one of claims 5 — 11 or an obvious chemical equivalent of such a process. 

For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 Staple Inn, 
London, W.C1. 
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